We present a case of keratitis caused by Stenotrophomonas maltophilia in a therapeutic contact lens user with trichiasis and symblepharon. This keratitis was initially diagnosed as caused by Achromobacter xylosoxidans, but the strain was sent for species confirmation and the isolate was finally identified as S. maltophilia by means of 16S rDNA sequencing. The patient rapidly improved on administration of fortified ceftazidime. Physicians should be aware that the definitive identification of the pathogenic agent and prolonged antimicrobial treatment according to culture sensitivities in keratitis are mandatory as treatment success depends greatly on them.
Introduction
Stenotrophomonas maltophilia is a motile, ubiquitous and aerobic Gram-negative opportunistic organism that had been seldom-reported as a cause of ocular infection in the past. However, currently it is being noted as an emerging nosocomial pathogen that is difficult to treat due to multiple drug resistance and which can cause potentially life-threatening infections in the immunocompromised. It has been published that it is resistant to many antibiotics due to the production of two enzymes (L1 and L2) and its poor outer membrane permeability. The treatment combination of choice is trimethoprim-sulphamethoxazole, in spite of being bacteriostatic [1] .
It can be involved in several ophthalmologic conditions such as keratitis, conjunctivitis, dacryocystitis and cellulitis [2] . Most infections by this organism occur in patients with ocular compromise. Such is the case of the patient we are about to describe herein.
Case Report
81-year-old male patient with history of hospitalizations due to a chronic heart condition, who came into our ophthalmologic service with a 6-day history of pain in his right eye (RE). The patient was using a therapeutic contact lens (TCL) in his RE due to recurrent corneal ulcerations secondary to trichiasis.
The patient underwent cataract surgery in both eyes several years ago, with a well tolerated anterior chamber lens in the RE. Over the years, the patient developed chronic compromise to the ocular surface secondary to the use of hypotensive eye drops, resulting in trichiasis and symblepharon. Trichiasis happens when eyelashes grow from abnormal spots on the eyelid; this can cause secondary corneal ulceration, while symblepharon is the partial or complete adhesion of the palpebral conjunctiva of the eyelid to the bulbar conjunctiva of the eyeball that basically occurs as a consequence of abnormal scarring processes.
On examination, the patient's visual acuity was "counting fingers" with his RE and 8/10 with his left eye (LE). Slit-lamp examination revealed a corneal stromal infiltrate with an underlying epithelial defect inferior to the visual axis in the RE; LE showed no abnormalities. The patient was immediately ordered to stop using the TCL and scrapings from the cornea were collected for culture. The treatment regimen started with cyclopentolate, autologous serum eye drops, and hourly 0.5% moxifloxacin.
Five days after the first visit, the RE cornea was scraped with a sterile corneal spatula, and samples were sent for fungal, viral, bacterial and protozoal cultures. On non selective culture media, colonies of an aerobic gramnegative bacillus grew. The bacteria appeared rough and nonpigmented at 48 hours on the MacConkey agar. Achromobacter xylosoxidans subsp. xylosoxidans was determined using a conventional panel of classical biochemical substrates (MicroScan-Neg Type 53; Siemens) in an automated identification (ID) system (MicroScan Walk Away [W/A]; Siemens); the results of drug sensitivity tests resulted positive to trimethoprim/sulfametoxazol, piperaciline/tazobactam and ceftazidime. We identified the isolate as resistant to ciprofloxacin. All W/A susceptibility interpretations are shown in Table 1 using Clinical and Laboratory Standards Institute (CLSI) for MIC interpretative criteria. We suspected a W/A misidentification due to discrepancies on oxidase reaction (Biomerieux; France). If we selected a negative result for that test and the non-fermentation of glucose and maltose the ID was different, with a 99.9% of probability for Stenotrophomonas maltophilia in W/A results. As there was no DNAase culture medium available in our hospital area the strain was sent to the National Centre for Microbiology for species confirmation and the isolate was identified as S. maltophilia by means of BIOLOG GN2 pannel (BIOLOG Inc. Hayward, USA) with 95 carbon sources. We found a similarity of 99.8% T = 0.698 with this species. The identification was confirmed by means of 16 s rRNA gene sequence analysis. A fragment of 1450 bp was obtained by the PCR method previously described [3] . The sequence showed a 99.7% homology with S. maltophilia from the Gene Bank (accession number GQ360071 and others). Currently, because several previously proposed species are recognized to be closely related to S. maltophilia, it might be referred to as S. maltophilia complex [4] .
In our strain of S. maltophilia the ceftazidime minimum inhibitory concentration (MIC) with E-test was 12 mcg/mL. According to these results, moxifloxacin treatment was discontinued and hourly fortified ceftazidime eye drops were introduced in the treatment. During the examination, it was noted that the visual acuity in the patient's RE had improved to 1/10 and the corneal epithelium had healed, while the stroma still showed mild opacities.
One month later, the patient was still using fortified ceftazidime eye drops every 3 hours during daytime, and his visual acuity reached 4/10 with his RE. Pictures of the cornea were taken, under the patient's agreement for further scientific use, and showed a complete resolution of the infiltrate with slight corneal scarring, which meant that the patient couldn't gain his previous best corrected visual acuity of 5/10 with his RE.
A new culture of the cornea was performed at this time and antibiotic treatment was discontinued as soon as the negative result of the culture was available. The patient was advised to continue using autologous serum eye drops and, after 7 months of follow-up, keratitis did not recur, keeping the same visual acuity of 4/10.
Discussion
Stenotrophomonas maltophilia, which was previously designated as Pseudomonas maltophilia and Xanthomonas maltophilia, is an emerging multidrug-resistant global opportunistic pathogen [5] . The most frequent clinical manifestations of S. maltophilia infection are bloodstream infections and pneumonia. The S. maltophilia bacteremia is typically central venous catheter-related. Other clinical manifestations to S. maltophilia infections include endocarditis, endophtalmitis, sinusitis, cellulitis, meningitis, liver abcess, and myositis, but several reports have shown ocular involvement in patients with ocular conditions such as trauma, surgery or soft contact lens use [6] .
This report provides clinical evidence of keratitis caused by S. maltophilia in a user of therapeutic contact lens which was initially misidentified as A. xylosoxidans subsp. xilosoxidans, based on a routine automated ID method. A. xylosoxidans is a gram-negative bacillus that belongs to the genus Alcaligenes which has a widespread distribution worldwide [7] . As mentioned before, most ocular infections by S. maltophilia occur in patients with ocular compromise. However, it is a seldom-reported bacteria in lens care systems [6] .
S. maltophilia is a motile, non-fermentative, oxidase-negative, aerobic, gram-negative bacillus. S. maltophilia grows readily on most bacteriologic media, typically appearing pale-yellow, grayish or lavender-green when grown on blood agar. The organism can be commonly found in water and may be confused with Pseudomonas species and other gram-negative bacillus such as A. xylososidans. However, the identification of S. maltophilia does not usually cause problems using rapid automated identification systems and is usually accompanied by a characteristically resistant antibiogram, although it is known that W/A system has sometimes considerable difficulty in identifying unusual isolates that are occasionally recovered. Some investigators have emphasized the need of more robust tests, using more reliable phenotypic or genotypic methods, rather than only using these automated systems for the ID of unusual nonfermentative gram-negative bacilli and other bacteria that are difficult to identify with phenotypic schemes commonly used outside reference laboratories [3] [8] .
Reports of postoperative and post-traumatic S. maltophilia ocular infections are increasing and the major predisposing factor of S. maltophilia infection is prior exposure to antibiotics [9] . It is difficult to treat ocular infections caused by S. maltophilia because of shortage of eye drops of antibiotics useful to treat this bacterium and the low concentration of antibiotics reached in the eyeball during treatment. Most ocular isolates of S. maltophilia were resistant to aminoglycosides and most beta-lactams, and showed variable susceptibility to quinolones [2] . Since the pathogen is resistant to many antibiotics, it is important to select an appropriate therapeutic agent.
Other reports have evaluated monotherapy with fluoroquinolone eye drops for the treatment of bacterial corneal ulcers with discrepancies on results and recommendations of caution when using fluoroquinolones in large, deep eye ulcers in the elderly [10] [11] .
Culture dependent methodologies identified Pseudomonas aeruginosa as the most common pathogen in contact lens-related infections; however, another study showed that Achromobacter, Stenotrophomonas, and Delftia were predominant bacteria, drawing attention to their emerging role in contact lens-related keratitis and the association between disease severity and bacterial diversity in biofilms isolated from cases and lenses of patients with contact lens-related corneal disease [12] . The possibility of biofilm formation in this case and the capacity of colonization of abiotic surfaces such as contact lens by S. maltophilia is an important characteristic of this bacterium.
In this patient moxifloxacin was used at first, until we considered antibiotic susceptibility studies and fortified ceftazidime was selected as the most appropriate treatment. The agent with best documented clinical activity in our case was trimethoprim-sulfamethoxazole, and this is the only agent for which EUCAST breakpoints are currently available (susceptible ≤ 4 mg/L; resistant > 4 mg/L). Despite our best efforts, our Pharmacy department could not supply us with fortified trimethoprim-sulfamethoxazole eye drops on time, as this medication is not commercially available in Spain. Therefore, as the patient needed prompt treatment we chose fortified ceftazidime instead. Although the Clinical and Laboratory Standards Institute (CLSI) has validated minocycline, levofloxacin and trimethoprim-sulfamethoxazole for disk-diffusion and, the same antibiotics and ticarcillincalvulanic acid, ceftazidime and cloramphenicol for MIC interpretative criteria. Fortunately, our patient's keratitis rapidly improved on administration of fortified ceftazidime.
Conclusion
In conclusion, we describe a case of keratitis caused by S. maltophilia, which automated tests misidentified as A. xylosoxidans subsp. xylosoxidans. There appears to be a need for a system that can readily distinguish S. maltophilia from A. xylososidans subsp. xylosoxidans in local clinical microbiology laboratories. The pathogenicity of S. maltophilia in keratitis should be fully investigated because inaccurate characterization and treatment of the pathogen may result in prolonged infection, permanent damage to ocular tissues and finally, visual impairment.
